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Japanese U.M. Publication No. Sho 62 ( 1987 ) -2813 
Publication Date: January 22, 19.87 

Title of the Invention: Multi-Channel Switching Frequency 
Modulator 

Inventor: Sigeaki Ashida 
Applicant: NEC Corp. 

Agent: Susumu Uchihara, Patent Attorney 
[Claim] 

A multi-channel switching frequency modulator 
wherein variable capacitance diodes provided every 
channels are selectively connected to circuits and 
modulation voltages applied to the respective diodes are 
respectively adjusted by corresponding variable resistors 
to thereby adjust modulation sensitivity every channels, 
characterized in that both terminals of the variable 
resistors are respectively connected to one another to 
form a parallel circuit, a modulated input signal is 
connected to one end of the parallel circuit via a 
condenser and the other end thereof is connected to an 
output of a voltage stabilization circuit, a connecting 
point of the other end thereof and the output thereof is 
grounded via a condenser, and voltage-division terminals 
of the respective variable resistors are connected to the 
corresponding variable capacitance diodes through 



resistors or chokes. 

Detailed Description of the Invention 

This invention relates to an oscillator having a 
modulating function, which is used as a signal generator 
of a transmitter, and more specifically to a multi- 
channel switching frequency modulator which uses two or 
more piezoelectric vibrators by switching. 

There has recently been a strong demand for an 
improvement in the frequency stability of an oscillator 
in terms of efficient utilization of a frequency with an 
increase in the use of a wireless communication device. 
On the other hand, there has also been a strong demand 
for a reduction in the size of a modulator including an 
oscillator and a reduction in power consumption in a 
manner similar to above in order to bring a device into 
less size. 

It is generally often the case that in a multi- 
channel . switching oscillator circuit which needs its size 
reduction in particular, a /plurality of piezoelectric 
vibrators are connected to an oscillation circuit and 
switched to selectively operate only one of them, thereby 
obtaining an oscillation frequency inherent in the . 
piezoelectric vibrator. 

Since, at this time, the oscillation circuit can be 
configured as single unless a center frequency of each 
channel greatly varies, a communication device can be 
brought into less size, and the number of parts and the 



number of man-hours for assembly can be reduced, whereby 
an economical oscillator can be provided. It is well 
known that a frequency modulator can be configured using 
such an oscillator. 

When, for example, a crystal oscillator per se is 
used as the frequency modulator, a voltage variable 
reactance element like a varactor diode is contained 
within the crystal oscillator and the voltage applied 
thereto is changed to vary a load capacitance as viewed 
form a. crystal vibrator, thereby shifting an oscillation 
frequency. However, when two or more crystal vibrators 
exist, there is a need to adjust oscillation frequencies, 
and modulation sensitivity to desired values every 
channels due to reasons such as inconstancy of reactance 
formed on the oscillation circuit side with respect to 
their frequencies, production shifts in the frequencies 
of the crystal vibrators, variations in capacity ratio, 
and variations in capacitance value at reverse biasing of 
each varactor diode, etc. In addition, their adjustments 
must be capable of being made independently with respect 
to the respective channels. Fig. 1 is a circuit diagram 
showing a conventional multi-channel switching frequency 
modulator capable of performing such adjustments. . 

In the drawing, Rl and R2 indicate bleeder 
resistors, C2 and C4 indicate bypass condensers, R3 
indicates a resistor for determining. a current of a 
transistor Q. 
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Condensers CI and C3 form a positive feedback 
circuit together with a coil L4, variable inductance 
coils LI, L2 and 13, crystal vibrators XI, X2, X3 , and 
varactor diodes. VD1, VD2 and VD3 . A 3-channel switching 
and common-collector tertiary overtone Colpitts crystal 
oscillator is configured as a whole and capable of 
selecting a desired frequency by a selector switch SW. 

STB indicates a voltage stabilization circuit whose 
output voltage is applied to the varactor diodes through 
high-frequency blocking resistors R6, R5 and R4 from 
high-frequency blocking resistors R7 , R8 and R9 as 
reverse bias voltages respectively. A modulation voltage 
applied to Tl passes through a bypass condenser C9 and is 
divided by variable resistors RD1, RD2 and RD3 , which 
divided voltages are applied to their corresponding 
varactor diodes VD1, VD2 and VD3 via bypass condensers C6, 
C7 and C8. and the high-frequency blocking resistors R5 , 
R6 and R7 . T2 is one example of an output terminal . 
According to the present, circuit, oscillation frequencies 
and modulation sensitivity, can be adjusted independently 
at the respective channels. This circuit is relatively 
rationally configured. One circuit and 3-contact 
switching alone realize a 3 -channel configuration. 
Nevertheless, the number of parts increases, and parts 
large in cubic volume, like the bypass condensers C6, C7 
and C8 in particular are needed. It is therefore 
difficult, to bring the present circuit into hybrid IC 
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form. 

Therefore, a drawback is brought about in that a 
packaging volume becomes large. 

An object of the present invention is to provide a 
multi-channel switching frequency modulator which is 
capable of eliminating these drawbacks and reducing its 
size without impairing frequency stability of a frequency 
modulator. 

In order to achieve the above object, there is 
provided a multi-channel switching frequency modulator 
according to the present invention, wherein variable 
capacitance diodes provided every channels are 
selectively connected to circuits and modulation voltages 
applied to the respective diodes are adjusted by their 
corresponding variable resistors to thereby adjust 
modulation sensitivity every channels, characterized in 
that both terminals of the variable resistors are 
respectively connected to one another to form a parallel 
circuit, a modulated input signal is connected to one end 
of the parallel circuit and the other end thereof is 
connected to an output of a voltage stabilization circuit, 
a connecting point of the other end thereof and the 
output thereof is grounded via a condenser, and voltage- 
division terminals of the respective variable resistors 
are connected to their corresponding variable capacitance 
diodes through resistors or chokes. 

According to the above configuration, the object of 
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the present invention can be perfectly achieved. 

The present invention will hereinafter be described 
in further details with reference to the drawings or the 
like . 

Fig. 2 is a circuit diagram showing a first 
embodiment of a frequency modulator according to the 
present invention. The same reference numerals; are used 
in portions common to the circuit previously shown in Fig. 
1. 

The description of the common portions is omitted 
and different points will be described. An output voltage 
of a voltage stabilization circuit STB is applied as 
reverse bias voltages of varactor diodes for their 
channels through a variable resistor network comprising 
RV1, RV2 and RV3, and high-frequency blocking resistors ■ 
R4, R5 and R6 . Since connecting middle points of the 
varactor diodes and inductances are very high in 
impedance on a dc basis, the output voltage of the 
voltage stabilization circuit STB is applied as it is. A 
modulated, voltage passes from Tl to a bypass condenser C9 
having such a value that the impedance becomes low 
sufficiently even at a low frequency, and is divided by 
the. dividers RV1 , RV2 and RV3 at different division 
ratios respectively, which in turn are superimposed on 
their corresponding dc reverse bias voltages of the . 
varactor diodes for the respective channels. Adjustments 
thereof are made in a manner similar to the circuit shown 
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in Fig. 1. 

It is understood that when this circuit is compared 
with Fig. 1, the bypass condensers C6, C7 ad C8 and the 
high-frequency blocking resistors R7 R8 and R9 become 
unnecessary. 

Fig. 3 is a diagram further showing another 
embodiment. The present embodiment shows an example of a 
configuration applied to a common-base nonadjustment 
tertiary overtone Colpitts crystal oscillator. Dl, D2 and 
D3 indicate switching diodes for channel selection. 

In a manner similar to the embodiment shown in Fig. 
2, a variable resistance circuit network of RV1, RV2 and 
RV3, high-frequency blocking resistors R4, R5 and R6 , and 
varactor diodes VD1 , VD2 and VD3 are used. 

Incidentally, while a description has been made of 
the case in which the crystal vibrators are used, a 
similar effect can be obtained even in the case where 
other piezoelectric vibrators, e.g. , ceramic vibrators or 
the like are used. 

The present embodiment can similarly be applied 
even to a case in which multi-channel frequencies are 
determined without using these vibrators. 

As is apparent from the above description, parts, 
particularly condensers large in cubic volume can be 
reduced if the circuit configuration of the present 
invention is used. Accordingly, it becomes easy to bring 
the present circuit into hybrid IC form. 
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Bringing the present circuit into- the hybrid IC 
form makes it possible to decrease a packaging volume and 
bring the present circuit into less size. 
Brief Description of the Drawings 

Fig. 1 is a conventional circuit; Fig. 2 is a 
circuit diagram showing a first embodiment according to 
the present invention; and Fig. 3 is a circuit diagram 
showing another embodiment. 

LI, L2, L3 inductances, CI, C2...C10 

condensers, Rl . . .R9 ...... resistors, RV1, RV2 , RV3 

variable resistors, VD1, VD2 , VD3 varactor diodes, 

Q transistor, Tl, T2 terminals, SD 

voltage stabilization circuit, Dl, D2 , D3 

switching diodes. 

****** 
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